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atoms of helium, each bearing exactly twice the charge of the
electron, but positive instead of negative. The beta rays are
identical with the electrons which we have already considered, and
the gamma rays are x-rays of great penetrating ability. All three
radiations are capable of affecting a photographic plate, of exciting
certain substances to visible fluorescence, and of ionizing gases,
which means breaking the molecules of the gas into electrified
parts. It is the fluorescent effect that concerns us here. This is
the action which causes the dials of self-luminous watches to be
visible in the dark. Looking at the dial through a glass magnify-
ing fifteen or twenty times, one sees a twinkling as of thousands
of tiny stars, every twinkle the result of one atomic impact!
Suppose we shut ourselves up in a dark room with equipment
consisting of a speck of radium compound, a good magnifying
glass, and a piece of cardboard coated with pulverized crystals of
zinc sulphide. Alpha rays from the radium atoms strike the
zinc sulphide, each causing a flash of light which is visible through
the magnifying glass. We can count these electrified atoms of
helium with the eye. The experiment is simple and should be
tried if the means are available. A few minutes spent in the dark
room will render the eyes several thousand times as sensitive as
they are in a well-lighted room. Further, if we care to collect
both the helium atoms and the electricity which they carry, we
can, by dint of patient counts and delicate measurements, find
directly the number of atoms required to form a measurable
amount of helium or to build up a certain quantity of positive
electricity.
Perhaps no other simple experiment can give so satisfying a
picture of the atomic nature of matter as does this experiment of
counting atoms by the individual flashes of light which they pro-
duce when striking the fluorescent screen. One arrives at a con-